The purpose of this paper is to investigate some strong convergence as well as stability results of some iterative procedures for a special class of mappings. First, this class of mappings called weak Jungck (ϕ, ψ)-contractive mappings, which is a generalization of some known classes of Jungck-type contractive mappings, is introduced. Then, using an iterative procedure, we prove the existence of coincidence points for such mappings. Finally, we investigate the strong convergence of some iterative Jungck-type procedures and study stability and almost stability of these procedures. Our results improve and extend many known results in other spaces. MSC: Primary 47H06; 47H10; secondary 54H25; 65D15
Introduction
The first result on stability of T-stable mappings was introduced by Ostrowski [] for the Banach contraction principle. Harder and Hicks [] proved that the sequence {x n } http://www.fixedpointtheoryandapplications.com/content/2013/1/331 generated by the Picard iterative process in a complete metric space converges strongly to the fixed point of T and is stable with respect to T, provided that T is a Zamfirescu mapping. Rhoades [] extended the stability results of [] to more general classes of contractive mappings. Ding [] constructed the Ishikawa-type iterative process in a convex metric space. He showed that this process converges to the fixed point of T, provided that T belongs in the class which is defined by Rhoades. A mapping T is said to be a ϕ-quasinonexpansive if F(T) = ∅ and there exists a function
for all x ∈ X and p ∈ F(T). A mapping T is said to be a Jungck-Zamfirescu contraction (JZ) if there exist real numbers α, β, and γ satisfying  ≤ α < ,  ≤ β, γ <   such that for each x, y ∈ Y , one has at least one of the following: 
(iii) (JS) and (JR) are independent; (iv) (JR) ⇒ (WJC); (v) (JS) and (WJC) are independent; (vi) (JQC) and (WJC) are independent; (vii) reverse implications of (i), (ii), and (iv) are not true.
In this paper, a special class of mappings called a weak Jungck (ϕ, ψ)-contraction is introduced, and it is shown that it contains other known classes of Jungck-type contractive mappings. Then, using a Jungck-Picard iterative procedure, we investigate the existence of coincidence points and the uniqueness of the coincidence value of weak Jungck (ϕ, ψ)-contractive mappings. Also, some strong convergence as well as stability results of some Jungck-type iterative procedures (such as Jungck-Ishikawa etc.) are studied. These results play a crucial role in numerical computations for approximation of coincidence values of two nonlinear mappings. 
Preliminary
(ii ϕ ) The sequence {ϕ n (t)} →  for all t ∈ R + , where ϕ n stands for the nth iterate of ϕ.
If ϕ satisfies (i ϕ ) and
then ϕ is said to be a (c)-comparison function. 
, and a convergent series of nonnegative terms v n such that
Applying results  and  regarding comparison functions, it is easy to conclude that every s-comparison function is a comparison function.
In the sequel, some lemmas which are useful to obtain our main results are stated.
Lemma . ([])
Let ϕ : R + → R + be a comparison function, and let ε n be a sequence of positive numbers such that lim n→∞ ε n = . Then
Lemma . ([])
Let {u n }, {α n }, and {ε n } be sequences of nonnegative real numbers satisfying the inequality
Lemma . Suppose that {u n } and {ε n } are two sequences of nonnegative numbers such that
where ϕ is a subadditive comparison function. If lim n→∞ ε n = , then lim n→∞ u n = . http://www.fixedpointtheoryandapplications.com/content/2013/1/331
Proof The monotone increasing and the subadditivity of ϕ together with inequality (.) imply that
where ϕ  = I (identity mapping). Moreover, since any comparison function satisfies (ii ϕ ),
Thus, inequality (.) implies that lim n→∞ u n = .
, let {ε n } be a sequence of positive numbers such that ∞ n= ε n converges, and let {u n } be a sequence of nonnegative numbers such that
where ϕ is a convex subadditive comparison function. If
Proof Since ϕ(t) ≤ t for all t ≥ , using a straightforward induction and (.), one can obtain
which implies that
Therefore, there exists u ∈ R + such that lim n→∞ u n = u. Assume that u > . Since ϕ is continuous and ∞ n= ε n converges, letting n → ∞ in (.), we get that u ≤ ϕ(u) < u, which is a contradiction. Hence u =  and the desired conclusion follows.
Weak Jungck (ϕ, ψ)-contractive mappings
In this section, the class of weak Jungck (ϕ, ψ)-contractive mappings which contains the class of Jungck ϕ-quasinonexpansive mappings is studied. Furthermore, it is showed that this class includes the various classes of contractive mappings which is introduced in Section .
Definition . Let Y be an arbitrary subset of a b-metric space (X, d), and let S, T : Y → X be such that z is a coincidence point of S and T, i.e., Sz = Tz = p. We say that T is a Jungck ϕ-quasinonexpansive mapping with respect to S if there exists a function ϕ : 
It is obvious that any weak Jungck (ϕ, ψ)-contraction is also Jungck ϕ-quasinonexpansive, but the reverse is not true. The next example illustrates this matter.
where [, ] is endowed with the usual metric. It is easy to see that T satisfies the following property: . Moreover, it is a weak
which implies that In addition, and ψ is a monotone increasing function which is continuous from the right at ψ() = .
The following result shows that this fact is still true for a more general class of mappings. . 
Convergence results
In , Takahashi [] defined a convex structure on metric spaces. In this section a version of the convexity notion in b-metric spaces is stated. Then, using some Jungck-type iterative procedures, we prove the existence of coincidence points as well as the strong convergence theorems for the weak Jungck (ϕ, ψ)-contractive mappings.
A b-metric space X equipped with the convex structure W is called a convex b-metric space, which is denoted by (X, d, W ).
Example . The space l p (p > ) consisting of all the sequences {x n } of real numbers for
for all x, y ∈ l p , is a b-metric space with s =  p- > . Also, regarding the convexity of f (t) = Let {x n } be the sequence generated by an iterative procedure involving the mapping T and S, that is,
where x  ∈ Y is the initial approximation and f is a function.
In the sequel, we discuss several special cases of (.): . The Jungck iteration (or Jungck-Picard iteration) is given from (.) for f (T, x n ) = Tx n . This process was essentially introduced by Jungck [] and it reduces to the Picard iterative process, when S is the identity mapping on Y = X; http://www.fixedpointtheoryandapplications.com/content/2013/1/331
. The Jungck-Krasnoselskij iteration is defined by (.) with
where  ≤ λ ≤ ; . The Jungck-Mann iteration is stated by (.) with
where {α n } is a sequence of real numbers such that  ≤ α n ≤ ; . The Jungck-Ishikawa iteration is introduced by (.) with
where {α n } and {β n } are two sequences of real numbers such that  ≤ α n , β n ≤ . It is worth noting that Olatinwo and Postolache [] used the above iterative procedures in the setting of convex metric spaces.
Theorem . Suppose that (X, d) is a b-metric space, and let S, T : Y → X be such that T is a weak Jungck (ϕ, ψ)-contractive mapping. Then S and T have a coincidence point.
Moreover, for any x  ∈ Y , the sequence {Sx n } generated by the Jungck-Picard iterative process converges strongly to the coincidence value.
Proof First, we prove that S and T have at least one coincidence point in Y . To do this, let {x n } be the Jungck-Picard iterative process defined by Sx n+ = Tx n and x  ∈ Y . Taking x = x n and y = x n- in (.), we obtain
and, inductively,
so {Sx n } has a limit in S(Y ), that is, there exists z ∈ S - p such that p = lim n→∞ Sx n . Hence,
Taking the upper limit in the above inequality, we obtain d(Sz, Tz) = . Hence, Tz = Sz = p, i.e., z is a coincidence point. Now, we show that S and T have a unique coincidence value. Assume that S and T have two coincidence values p, q ∈ X such that p = q. Then there exist z  , z  ∈ Y such that Sz  = Tz  = p and Sz  = Tz  = q. Thus, we conclude that Proof Theorem . states the existence of coincidence points in Y and one can obtain the uniqueness of coincidence value in a similar way. We now show that the Jungck-Ishikawa iteration given by Sx n+ = W (Sx n , Ty n , α n ), where Sy n = W (Sx n , Tx n , β n ) for each x  ∈ Y , converges to p = Sz = Tz, where z is a coincidence point of S and T. Using (.), we have
Since ϕ is a convex subadditive comparison function, we have the desired result from Lemma .. if  ≤ λ <  and lim n→∞ x n = x  =  if λ = . Therefore, the Krasnoselskij iteration associated to T does not converge strongly to the coincidence value.
Stability results
This section is devoted entirely to the stability of some various iterative procedures in bmetric spaces. This concept was first proposed by Ostrowski Proof Note that, by Theorem ., there exists a coincidence point z ∈ Y such that {Sx n } converges to p = Sz = Tz. Suppose that {Sy n } ⊂ X and define ε n = d(Sy n+ , f (T, y n )), where f (T, y n ) = Ty n . Assume that lim n→∞ ε n = . , where R is again endowed with the usual metric. Then T is a weak Jungck ( I  , )-contraction. Let {x n } be a sequence generated by the Ishikawa iterative process with α n = β n =  -
As t n ∈ (, ) and
() (the unique coincidence value of S and T).
To prove the fact that the Ishikawa iteration is not (S, T)-stable, we use the sequence {y n } given by y n = n+ n+ . Then Since sϕ is a subadditive comparison function, ϕ is continuous and sϕ(t) < t for all t > . Then, letting n → ∞ in (.), we get u ≤ sϕ(u) < u, which is a contradiction. Hence, u =  and this completes the proof.
In a similar way, using Lemma  of [] in place of Lemma . in the previous proof, by omitting the condition α n < ∞, one can prove that Theorem . holds in convex metric spaces. This indicates that the Ishikawa iterative process given Example . is almost (S, T)-stable.
